The American Academy of Pediatrics (AAP; 2011) discourages the exposure of children younger than 2 years of age to electronic media such as television programs and DVDs. The AAP is concerned that media exposure may contribute to language delays and potential attention problems in young children. Although the AAP acknowledged the need for more research, it cited a 2007 correlational study by Zimmerman, Christakis, and Meltzoff (2007) as supporting its position. The Zimmerman et al. (2007) study evaluated associations between different types of media exposure and language development. The authors found no evidence for media effects for children between 17 and 24 months; however, they found an association between exposure to baby videos (i.e., videos and DVDs, such as Baby Einstein, marketed to parents of infants) and diminished language development for children 8 to 16 months old. The University of Washington (2007) issued a press release accompanying this study and quoted Christakis as claiming that baby videos "may in fact be harmful" (para. 9). The public reaction to this study may even have prompted the Walt Disney Company to offer refunds to parents who had purchased the popular Baby Einstein series of video products in 2009 (Lewin, 2009 ).
All told, the impact of the Zimmerman et al. (2007) article seems to have extended beyond the research literature concerned with media influences on cognitive development. However, this article has proven controversial (Lewin, 2010) , and other research fails to support a clear negative association between media exposure and cognitive outcomes (Foster & Watkins, 2010; Schmidt, Rich, Rifas-Shiman, Oken, & Taveras, 2009; Stevens & Mulsow, 2006) . One recent review on this topic concluded that "it is premature either to condemn television and video material as a source of harm to the developing infant brain or to promote it as a viable source of early learning" (Courage & Setliff, 2009, p. 76) . Thus, additional research is needed on this practically important topic. The goal of this study is to reanalyze the Zimmerman et al. (2007) data set to evaluate their conclusions in light of recent concerns about methodological practices in psychological research.
Indeed, Foster and Watkins (2010) noted that reanalysis is especially valuable when research findings are used to inform public health policies and parental beliefs and practices. In line with their argument about the value of reanalysis, Foster and Watkins reexamined the association between early exposure to television and later attention problems reported by Christakis, Zimmerman, DiGiuseppe, and McCarty (2004) . Foster and Watkins argued that there was no "meaningful relation " (p. 368) between exposure and attention problems and suggested that the earlier findings were not robust when controlling for maternal academic achievement and early poverty status. Similarly, the current report evaluates whether the Zimmerman et al. (2007) conclusions are robust across different ways of approaching the analyses.
False Positives and Methodological
Flexibility in Research Fanelli (2010) found that almost all papers (91.5%) in the behavioral sciences publish results that confirm the a priori hypotheses of the authors. This trend toward confirmation appears to be increasing over time (Fanelli, 2012) . One explanation for the preponderance of positive findings in the literature is that hypothesis-supportive results are published more frequently than null results-a phenomenon known as publication bias (Ferguson & Brannick, 2012) . This trend toward confirmation raises concerns in light of a growing sense of unease over the prevalence of false positive results in the literature (e.g., LeBel & Peters, 2011) . Ioannidis (2005) even proclaimed that most published findings are false.
One factor that seems to contribute to false positives has been termed the problem of "methodological flexibility" or "researcher degrees of freedom" (LeBel & Peters, 2011; Simmons, Nelson, & Simonsohn, 2011) . Methodological flexibility originates from the large number of choices that are inherent when conducting, analyzing, and reporting scientific studies. The concern is that researchers may approach these decisions with particular biases, such as a preference for statistically significant results or a preference for results that confirm initial expectations. The idea of privileging confirmatory results over ambiguous or disconfirmatory results challenges the dominant perception of psychological research as following a falsificationist paradigm. We should note that any preference for confirmatory results is not necessarily conscious or inherently malicious, but it seems to interfere with the overarching goal of getting things right when conducting research (see, e.g., Nosek, Spies, & Motyl, 2012) .
In light of worries about the integrity of the psychological literature, there is an increasing amount of attention to practices that can be implemented to reduce the prevalence of false positives or Type I errors. One recommendation involves making raw data available for reanalysis so that other researchers (presumably those with different expectations) can evaluate the robustness of focal effects to different model specifications and alternative statistical analysis (e.g., Kashy, Donnellan, Ackerman, & Russell, 2009; Simonsohn, 2012; Wicherts & Bakker, 2012) . This approach provides an opportunity for the psychological community to subject findings to additional critical evaluation.
As it stands, there are cases in which studies were reanalyzed by outside groups leading to different results and conclusions. The previously discussed Foster and Watkins (2010) article is a relevant example for the current study. Likewise, a longitudinal study suggesting that watching sexually charged media is related to teen sexual behavior (Brown et al., 2006) was reanalyzed by Steinberg and Monahan (2010) . The reanalysis suggested that the focal association was essentially eliminated when other factors were controlled (see also Brown, 2011; and Steinberg & Monahan, 2011, for full discussion) . Such examples are not limited to research concerning media influences on developmental outcomes. Personality data suggesting that the Big Five personality traits yielded a substantive general personality factor (Van der Linden, Scholte, Cillessen, te Nijhenhuis, & Segers, 2010) were also reanalyzed and challenged (de Vries, 2011 ; but see also van der Linden, 2011). We suspect that a pattern of analysis, reanalysis, and potential rejoinder is actually quite common in psychology.
Differences in results often boil down to differences in the specification of regression models. The basic approach is to include controls for "third variables" that may account for any connection between a focal predictor and outcome variables. This practice is useful because it helps to rule out alternative explanations for particular associations. The ideal situation occurs when the focal result is consistent across a number of different models with different covariates (i.e., different model specifications). In other words, the ideal situation occurs when the effect size for the focal predictor is statistically distinguishable from zero and largely unchanged across a wide variety of regression equations with different covariates (Keith, 2006) . This approach is consistent with the data-driven approach advocated by Greenwald, Pratkanis, Leippe, and Baumgardner (1986) .
A more worrisome situation occurs when interpretations regarding the focal predictor shift depending on the set of covariates included in the model. This increases the likelihood that a researcher may draw incorrect interpretations from a model (Zientek & Thompson, 2006) . A particularly troubling scenario may occur when a covariate or a specific set of covariates is required to obtain the hypothesized effects. These situations are especially problematic when model specification is not guided by strong theoretical and conceptual reasoning, and there is little agreement over the appropriate suite of so-called "control" variables (see Azen, Budescu, & Reiser, 2001 , for discussion of this concern). This means there are fewer compelling reasons for having a preference for a certain set of results over another besides initial biases. To potentially address these kinds of concerns, Simmons et al. (2011) recommended that authors report zero-order effects as well as the conditional effects from multivariate analyses. They also suggested that authors provide a reasoned and theoretically grounded approach to model specification. This level of transparency and explicitness facilitates criticism of the reported analyses.
The Current Reanalysis
As it stands, we believe there are compelling reasons to revisit the Zimmerman et al. (2007) article because of concerns over researcher degrees of freedom. The most basic reason is that the zero-order effect for baby video exposure was not statistically significant at the conventional alpha level of .05. Although the correlations were not reported in the original report, they were provided in response to an e-mail request (F. Zimmerman, personal communication, August 25, 2007) . The provided correlation was -.07 for baby video exposure and language development in the younger cohort (95% CI [-.17, .03] ; N ϭ 384; p ϭ .17, two-tailed), whereas the coefficient was .04 for the older cohort (95% CI [-.06, .15] ; N ϭ 345; p ϭ .42). These two coefficients were not significantly different from each other (z ϭ 1.53; 95% CI for the difference: [-.25, .03] Table  2 , p. 367). It is likely that space requirements for the journal precluded a lengthy rationale for each variable. Some covariates such as parental income and parental education are straightforward, given that socioeconomic status might be related to both exposure to baby media and language development. However, the justification for including other covariates is not as straightforward or clear-cut. For example, Zimmerman et al. (2007) used dependent language variables that were transformed to percentile norms using different standards for girls and boys. Although this was not completely unreasonable, Zimmerman et al. (2007) then included sex as a covariate, which makes the interpretation of this variable and other variables challenging, given that the dependent variable (DV) should have already been adjusted for sex. The original authors also included a set of covariates to address exposure to different types of media (i.e., educational programming, noneducational programming, and adult TV), along with a separate variable to capture no media exposure. This set of presumably correlated media exposure variables might produce artifacts and ultimately make it difficult to interpret any particular media exposure variable in isolation. The central issue is that the parameter estimates for any single predictor are conditional on the other variables in the regression model.
In sum, we believe there is clear value in reexamining the Zimmerman et al. (2007) data set using the same general linear regression approach used by those authors to test the sensitivity of the baby video results to different model specifications. In addition, we provide an explicit rationale for the inclusion of control variables based upon previous research and findings in the media exposure literature. We also wanted to provide effect size estimates in a metric that is easily understandable (Ferguson, 2009 ) so that the magnitude of the findings could be more clearly grasped by psychological researchers.
Method

Procurement of the Data
The original data file was requested from the University of Washington (UW) under a public records request. The file in SPSS format was delivered to us as requested. This consisted of the raw data for 1,009 cases (although Zimmerman et al., 2007 , listed the complete data set as including 1,008 cases). We constructed composite variables from this file. Analyses were restricted to the 750 families who were administered measures of language development and media exposure. We also received a copy of the file from William Clark (cocreator of the Baby Einstein educational videos for infants), who received the copy pursuant to a lawsuit against UW. The two files were virtually identical, except that the Clark version included calculated ages and omitted dates of birth to avoid identifying data. Precise sample sizes fluctuated across analyses because of missing data; these are noted where appropriate.
Participants and Procedures
Participants were the caregivers (87.9% mothers) of 392 children aged 6 to 16 months and 358 children aged 17 to 27 months; caregivers responded to a phone interview assessing media exposure, language development, and other variables related to parentchild interaction and demographic characteristics (see Zimmerman et al., 2007 , for information about participant characteristics and recruitment procedures). There were several cases of children whose ages were slightly outside the age ranges reported in the Zimmerman et al. (2007) article (e.g., there were several children aged 25-27 months in the file). However, including these cases did not alter results. The results reported in this article therefore include all children in the data file.
This sample was fairly homogenous when considering the reports of the racial/ethnic group membership of the child. Of the sample with language data, 647 (86.3%) identified their child as Caucasian, nine (1.2%) as African American, six (0.8%) as Native American, 20 (2.7%) as Hispanic, seven (0.9%) as Asian/Pacific Islander, 58 (7.7%) as multiethnic, and three (0.4%) as other or refused to answer. In a separate ethnicity variable, 704 (93.9%) reported their child was non-Hispanic and 41 (5.5%) reported their child was Hispanic. Thus, there was some disagreement between the two variables concerning the Hispanic designation. If it can be assumed that any individual who endorsed being Hispanic on either variable was Hispanic, then the number of Hispanic children was 42 (5.6%). Thus, most (but not quite all) caregivers who identified their offspring as Hispanic in terms of race also identified ethnically as Hispanic, but not the inverse.
Measures and Variables
We describe the measures and variables here briefly, as these are described in more detail in the original report (Zimmerman et al., 2007) . Except where noted below, we followed the procedures described in Zimmerman et al. regarding the construction of study variables.
Media exposure. Four media exposure variables were calculated following Zimmerman et al. (2007, p. 365) . Caregivers were asked how much time on a typical weekday and on a typical weekend day that children were exposed to different types of media. Participants responded by giving the number of hours and minutes. We transformed these reports into a composite exposure per week variable by multiplying the typical weekday estimate by 5 and adding that product to twice the typical weekend estimate. This weekly total was divided by 7 to provide an estimate of daily exposure in minutes. Media exposure questions covered baby DVDs or movies, adult TV (e.g., the nightly news), children's educational TV (e.g., Sesame Street), children's educational DVDs or videos (e.g., Sesame Street), children's noneducational TV (e.g., SpongeBob SquarePants), and children's DVDs or videos of movies (e.g., The Lion King); however, Zimmerman et al. (2007) collapsed the last four questions into educational and noneducational media exposure. Thus, the four final media variables were baby DVDs/movies, adult TV, children's educational shows, and children's noneducational shows. We constructed a separate nomedia variable (1 ϭ no exposure; 0 ϭ nonzero exposure) which was analyzed independently of the other four categories (262 respondents reported that their child did not have any media exposure based on responses to the variables considered in this study). We also created a summary media exposure variable that was simply the total time of media exposure. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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3 MEDIA EXPOSURE AND LANGUAGE DEVELOPMENT All four media exposure variables had noticeably nonnormal distributions, and there were a number of potential outliers for each variable. The baby video exposure variable is a good illustration. It was skewed (skew: 5.58, SE ϭ 0.09) and the median score for exposure to baby videos was zero, whereas the average score was 9.46 min per day (SD ϭ 23.14; 5% trimmed M ϭ 5.81; 509 cases reported zero exposure). There were 10 cases with z scores above 3. The two most extreme cases reported exposure levels of 257.14 min per day on average. It is possible that these cases may have been the result of careless responding or data recording errors (e.g., the most extreme responses indicate that children were exposed to baby videos for over 4 hr per day), but we have no way of verifying this possibility. Such variables present challenges for traditional data analyses. Although ordinary least squares (OLS) regressions can handle variables with nonnormal distributions in principle, outliers and nonnormal distributions often create challenges in terms of leverage and distorted standard errors (Wilcox, 2012 ; see also Stevens, 1984) .
To address concerns about the distributions of the media exposure variables, we conducted a square-root transformation in an attempt to make the distributions more normal. This same strategy was followed by Anderson, Huston, Schmitt, Linebarger, and Wright (2001) when they investigated associations between early childhood exposure to television programming and adolescent outcomes (p. 23). This transformation is often used for count variables, but transformations do not always reduce the impact of outliers (Wilcox, 2012) . We describe other attempts to address outliers in the Results section.
Language development. Language development was assessed using the Communicative Development Inventory (CDI; Fenson et al., 2000) . Zimmerman et al. (2007) made separate inquires about receptive and expressive language for children in the 6-to 16-month-old range (␣s ϭ .97 and .96, respectively), whereas there was a single language score for children in the 17-to 27-month-old range (␣ ϭ .98). Considering the 6-to 16-monthold battery, the receptive language variable was based on an affirmative caregiver response to whether the child understood a word, whereas the expressive language variable was based on whether the child used the word. Caregivers of the younger cohort were presented with 89 words. Caregivers of older children were asked about receptive language for 100 words.
The correlation between the receptive and expressive language variables was .61. Zimmerman et al. (2007) analyzed only receptive language scores for children in the 6-to 16-month-old range. It is not clear why results for expressive language were not reported, although the skew and restricted range for expressive language in young children is a possible explanation. As it stands, however, there was a fairly considerable range in responses (range: 0 -74 words, M ϭ 8.48, SD ϭ 11.34, Mdn ϭ 4.00, skewness ϭ 2.32, kurtosis ϭ 6.57) but zero words was a common response (15.4%). On balance we believed this variable was worth considering, so it was included in the current report. Using a square-roottransformed version of the expressive language variable to reduce skew did not substantially change our results regarding media influences. Data for the receptive language variable for the younger sample was more normally distributed (range: 0 -87, M ϭ 34.37, SD ϭ 20.74, Mdn ϭ 34, skewness ϭ .15, kurtosis ϭ -.965), with few zero-words responses (1.3%). The language variable for the older toddlers was likewise more normally distributed (range: 0 -96, M ϭ 36.86, SD ϭ 33.00, Mdn ϭ 33, skewness ϭ .382, kurtosis ϭ -.934) with few zero-words responses (1.1%). Zimmerman et al. (2007) used age and gender-normed percentile scores; however, percentile scores do not have optimal psychometric properties (Glass & Hopkins, 1996) . One of the major limitations of percentile scores is that a presumably interval-level variable is rescaled to an ordinal ranking according to a reference distribution based on age and gender. Percentiles are often useful for providing descriptive results to consumers of tests, but the use of percentile scores in standard statistical tests may result in spurious results and is thus not recommended (Brown, 1983; Glass & Hopkins, 1996; Mehrens & Lehmann, 1991) . The use of raw scores in a regression equation results in a straightforward interpretation, given that the metric of the dependent variable is the number of words. Unstandardized regression results are available upon request.
Covariates. Zimmerman et al. (2007) incorporated a number of covariates in their analyses including child age, gender, race/ ethnicity, household income, maternal education, and paternal education. Zimmerman et al. (2007) also included parental interaction variables related to music, storytelling, and reading. These latter variables were dichotomized in the original article, but we left them in original form to maximize variance (see MacCallum, Zhang, Preacher, & Rucker, 2002) . Zimmerman et al. acknowledged that the paternal education variable was missing for a significant number of participants. They stated that they replaced these missing values with the modal response. This approach is not recommended for handling missing data, and we did not use this variable in our analysis. As noted earlier, we encountered problems with the race/ethnicity variable; we explain below how this was handled.
Data analysis plan. We proceeded to conduct analyses in a sequential fashion to determine whether conclusions from the Zimmerman et al. (2007) data set change when different covariates are included in the model. We began by considering bivariate correlations between media viewing and the language development scores of children. Next we considered OLS regressions using a reduced set of covariates involving age and gender of the child in addition to the four media exposure variables when predicting children's language development. This was undertaken given our concerns about the impact the correlated media exposure variables might exert on the analyses. We then approximated Zimmerman et al.'s original OLS regression, including the covariates described above. We submit that a robust negative association between exposure to baby media and language development across these analyses would strengthen the arguments of Zimmerman et al. (2007) , whereas inconsistencies would weaken the persuasiveness of their conclusions.
Differences Between Zimmerman et al. (2007) and the Current Analysis
In this section, we summarize the differences between our analysis and that of Zimmerman et al. (2007) . First, we used raw language variables, whereas they used normed percentile scores. This was based on concerns about percentile scores and the fact that the sample used for norming the CDI short form was not collected using probabilistic-sampling methods (see Fenson et al., 2000) , so it is unclear whether the published norms actually have This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. 4 validity. Second, because the media exposure variables were nonnormal with a considerable number of zeros, we used a square root transformation and took steps to deal with outliers. These kinds of considerations apparently were not taken into account by Zimmerman et al. (2007), but we also considered results using the raw variables. Third, we examined whether those children exposed to no media actually score higher on language development, to test whether these data are consistent with the overall AAP recommendations about media exposure. Last, we provide an explicit theoretical rationale for the inclusion of covariates including age, gender, parental interaction, maternal education, and family income. Some control variables used by Zimmerman et al. (2007) appeared to be problematic in terms of data availability (paternal education) or were not clearly based on a question in the survey instrument (premature birth).
1 Others seemed to lack a clear theoretical rationale (site of data collection). These kinds of variables were not included in our models. Age naturally relates to language proficiency in very young children and is therefore critically important to include, as is gender, given that females tend to learn language faster than males (Lovas, 2011) . Parental interaction has been found to be associated with toddler literacy (Weigel, Martin, & Bennett, 2006) , and thus variables related to parental interaction would seem to be well justified as inclusion as covariates. Schmidt et al. (2009) found that television viewing is confounded with maternal education and household income, and these variables are likely to relate to language development, so these also seem like important controls (see also Anderson et al., 2001) . We sought to include covariates in line with previous research and those with straightforward concerns regarding confounding. Covariates that lacked precedence or theoretical rationale for inclusion were excluded. Table 1 presents the bivariate correlations between media exposure variables and the language development variables. Positive correlations were evident between all media exposure variables. Moreover, media exposure variables were positively correlated with language variables in the younger sample but not the older sample. Avoidance of media was negatively correlated with both language development scores for children ages 6 to 16 months. Using nontransformed media variables did not impact these conclusions. Baby video viewing was positively associated with expressive language at 6 -16 months (r ϭ .11, p ϭ .029) but not receptive language at 6 -16 months or language development from 17 to 26 months (rs ϭ .03 and .06, respectively, p Ͼ .05).
Results
These zero-order correlations should be interpreted with caution. For instance, older children may be exposed to more media and have better language development than younger children. To be sure, age in months was correlated with total time spent viewing media (r ϭ .31, p Ͻ .001), and age was associated with receptive and expressive language at 6 -16 months and total language at 17-27 months (r ϭ .60, .47, .44, respectively, all ps Ͻ .01). Gender of the child (1 ϭ girl, 0 ϭ boy) was unrelated to total media exposure (r ϭ -.03) but was related to the three language development variables (r ϭ .11, .12, and .19, respectively, all ps Ͻ .05). These analyses suggest that age is a critical control variable.
Controlling for Age and Gender
We used OLS regression results to evaluate the association between media exposure and language development, controlling for age and gender of the child. First, we considered separate regression models for each media exposure variable. In each case age and female gender were significant predictors of language development scores at all ages. These results are presented in Table 2 .
Most media exposure variables had negligible or positive associations with language development scores when entered into separate regression equations. Exposure to educational and noneducational media was positively associated with language development, but only for younger children. No other media variables were significant predictors of language development. There was no evidence for an association for exposure to baby media and language at p Ͻ .05. Results did not differ at this stage using either transformed or nontransformed media variables. Collinearity diagnostics indicated a virtual absence of multicollinearity at this point, with variance inflation factors (VIF) around 1.00 and tolerances also around 1.00. In regression models using the binary no-mediaexposure variable, the effect was negative for receptive language (␤ ϭ -.13, p ϭ .001) and expressive language (␤ ϭ -.12, p ϭ .007) for the younger sample. In other words, no exposure to any media was associated with lower scores for receptive and expressive language.
When the four transformed media exposure variables were entered together in the same OLS regression model (see Table  3 ), there were potential indications of multicollinearity for children ages 6 -16 months (highest VIF ϭ 2.20, lowest tolerance ϭ .45). This approach also changed the results somewhat. Exposure to educational media retained its positive association with language development for younger children, whereas exposure to noneducational media did not. The effects for educational media exposure were generally at or below those suggested by some scholars for interpretability or practical significance (Ferguson, 2009) . The effects for the baby DVDs/ video variable were not statistically significant. However, when using nontransformed media variables, baby videos were significantly associated with receptive language development scores for younger children (␤ ϭ -.09, p ϭ .047, vs. ␤ ϭ -.05, p Ͼ .05, for the transformed variable), although the effect size for this association was arguably trivial. Further, this result may have depended on the multicollinearity between media variables. Removing exposure to children's educational media, for instance, reduced the baby-viewing video effect to nonsignificance (␤ ϭ -.06, p Ͼ .05). The baby video effect was only statistically significant when children's educational videos were included in the model and only when using nontransformed (i.e., raw) media variables. Regressing receptive language on the raw baby video exposure variable and the sum of all other 1 Although Zimmerman et al. (2007) claimed to control for premature birth, we could find no variable in the data set or question in the survey instrument pertaining to this variable. When the lead author was contacted about this, he stated he no longer remembered how this variable was handled (F. Zimmerman, personal communication, May 10, 2012) , which is reasonable given the time interval. Regardless, it was not available to us for reanalysis. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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MEDIA EXPOSURE AND LANGUAGE DEVELOPMENT media exposure variables along with gender and age also yielded a nonsignificant baby video result (␤ ϭ -.06, p Ͼ .05).
OLS Regressions With All Control Variables
We then conducted regression analyses similar to those reported by Zimmerman et al. (2007) . Table 4 presents the standardized regression coefficients for the media exposure variables entered together with our control variables (age, gender, parental interaction variables, income, maternal education). Multicollinearity may have been a concern with children ages 6 -16 months (highest VIF ϭ 2.28, lowest tolerance ϭ .44) but was less of a concern for older children (highest VIF ϭ 1.35, lowest tolerance ϭ .74). Results for this set of analyses were not notably different from the previous analyses that only controlled for age and gender (i.e., Table 2 ). As with the previous regression results, using transformed versus nontransformed media variables creates slight fluctuations in the regression weights. These small differences were enough to change the binary statistical significance decision between the two models. This fact can result in potentially different conclusions regarding the relevance of the baby video exposure variable when predicting receptive language for the younger group. As was the case in the previous section, removing children's educational video exposure reduces the effect for the nontransformed baby video variable to nonsignificance (␤ ϭ -.08, p ϭ .077). We also ran the OLS regressions with the no-mediaexposure binary variable as the sole media predictor. In these analyses, the standardized regression coefficients for no media were statistically significant for receptive and expressive language development in younger children (␤s ϭ -.10 and -.09, respectively, both ps Ͻ .05) but not for language development in older children (␤ ϭ -.03). A similar pattern occurred when using the square-root-transformed sum of media exposure variable.
2
Ancillary Analyses
Outlier analyses. We were concerned that the raw variable analyses are sensitive to outliers; this can be seen in Figure 1 , which shows the scatter plot of expressive language and baby video exposure for the younger cohort with a nonparametric regression line superimposed using locally estimated scatter plot smoothing (bandwidth set to .3). The most extreme value appears to be a substantial outlier and one that potentially exerts leverage on the analysis, given that this case also had an extremely low value on expressive language (i.e., 1.0).
To address potential outliers, we removed the 10 scores that were three standard deviations above the mean (i.e., values above 78.85) and repeated the raw variable analyses. This amounted to discarding four cases for the 6-to 16-month-old language variables and six cases for the 17-to 27-month-old language variable. Windsorizing rather than discarding these cases had no appreciable influence on our results. The previously significant negative association with receptive language was not statistically significant in the model with gender, age, and the four media exposure variables (␤ ϭ -.04, p ϭ .30) and in the model with all controls listed in Table 4 (␤ ϭ -.06, p ϭ .17). Thus, we found that a few outliers 2 Given that specific covariates appeared capable of influencing the regression coefficients enough to produce differing decisions as per statistical significance, we also employed the model building approach recommended by Carta et al. (2001) . Briefly, we found that of the social covariates (reading, storytelling, music, income, and maternal education), only reading and storytelling were significant covariates. The inclusion or noninclusion of the reading variable in the regression model influenced the statistical significance of baby videos when predicting receptive language. This is consistent with our conclusion that the statistical significance of the baby video exposure variable depends on the specific suite of covariates included in the model. Full details of these analyses are available on request. Controlling for race/ethnic group membership. The relatively small number of minority participants and the ambiguity concerning the reporting of Hispanic race/ethnicity suggests that a meaningful evaluation of race/ethnicity with this data set difficult. Nonetheless, we used several strategies to investigate the potential impact of ethnicity on our conclusions. We first reran the full model including a dummy-coded variable for Caucasian nonHispanics versus ethnic minorities. These results are presented in Table 5 . As can be seen, our results did not significantly change with minority status controlled. Again, a discrepancy between transformed and nontransformed media variables was evident for younger children (without outliers) but not for older children (without outliers). Then, we used separate dummy-coded variables for ethnic groups (Caucasian, African American, Native American, Hispanic, Asian, and multiethnic). To save space we do not report the specific effect sizes, but these variables had little impact on the media variables (e.g., ␤ for baby videos was -.01, p ϭ .876). We also reran analyses using the Caucasian sample only, and results were the same as those previously reported. Thus, ethnicity does not seem to influence the outcomes for media variables. Zimmerman et al. (2007) concluded that there was evidence of a large negative association between exposure to baby media and vocabulary acquisition for children ages 8 to 16 months. The goal of the current study was to critically evaluate this conclusion. Our analyses suggest that the association between baby media exposure and language development depends on the approach used to analyze the data. There was no evidence that exposure to baby videos had a zero-order association with language variables, aside from a small positive relationship with expressive language in early infancy. Any effect emerged in a multivariate context that was sensitive to how variables were scored. No statistically significant negative associations were found between language variables and baby DVD/video exposure when using square-root-transformed variables. Null results also occurred when taking other steps to This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Discussion
7 reduce the impact of outliers. Moreover, the effect sizes for even the statistically significant effects for baby video exposure were at a small or even trivial level when considering current conventions (i.e., not larger than |.10| in a standardized metric; Cohen, 1992; Ferguson, 2009) . In short, our analyses cast considerable doubt on the robustness of the original conclusion regarding a large effect size estimate for exposure to baby media and language development. It is perhaps interesting that there was a consistent negative result regarding the association between the binary no-mediaexposure variable and language scores for the younger age group. Children between the ages of 6 and 16 months who were not exposed to media had lower language scores than children exposed to media. These results also held when we used the sum of all media exposure rather than a dichotomous exposure variable. Thus, the Zimmerman et al. (2007) data set could be seen as contradicting the AAP policy position on children and media exposure. In fact, the current data might be used to support a recommendation that children should be exposed to media, although we are cautious about any such recommendation. Moreover, exposure to educational programming appears to be positively associated with language development. Such results could be used to make a case for exposing young children to educational programming. Again, however, we think that making any recommendations to parents and policy makers using this data set would be deeply misguided.
In the end, our results fit well with recent concerns that methodological flexibility contributes to false positive results in the psychological literature (LeBel & Peters, 2011; Simmons et al., 2011) . There was an exceptionally large number of control variables in the original Zimmerman et al. (2007) analysis, and our reanalysis suggests that results fluctuate depending on the covariates included in the regression models and the way different media exposure variables are treated in the analyses. In line with recent recommendations, we believe researchers must justify the inclusion of all covariates in regression analyses and explain how the presence of these variables may change the interpretation of the results (Simmons et al., 2011) . Researchers should also consider whether outliers impact results. Likewise, it is important that multivariate results are not interpreted as zero-order effects. These additional steps may have tempered the original conclusions reported in Zimmerman et al. (2007) .
The potential substantive results reported in this article should be replicated and more thoroughly investigated in future work. Recall that our primary objective was to illustrate concerns over researcher degrees of freedom in a contentious research area with potential implications for parents regarding baby video exposure. Our report is by no means the last word on this topic. Indeed, we strongly echo the suggestion by Zimmerman et al. (2007) regarding the value of a randomized trial in which families are encouraged to eliminate baby video exposure to provide a stronger basis for generalized causal inference about the role of baby video exposure and language development.
We should also acknowledge a few limitations of the Zimmerman et al. (2007) data set, especially in terms of the ethnic diversity of the sample. These issues impact whatever substantive conclusions readers may wish to draw from this report. Although our results held through analyses in which race/ ethnicity were controlled, there were too few ethnic minorities to permit a sophisticated analysis of racial/ethnic differences concerning media exposure language development. Future research with more ethnically diverse samples is important. A further issue with the Zimmerman et al. (2007) data set concerns the specific questions asked of parents in terms of reporting media exposure on the "typical weekday" and the "typical weekend day." More sophisticated diary methods might provide a more precise accounting of media exposure and perhaps generate media exposure variables with more normal distributions. Likewise, the Zimmerman et al. (2007) approach was to ask parents how often their children watched shows within preset categories (e.g., baby videos, educational shows) rather than obtaining a comprehensive list of program titles from parents and applying a coding scheme. It is possible that a preselected group of categories may not adequately represent actual categories of media that are distinct in content and use among toddlers.
In sum, the issues surrounding exposure to media and intellectual development will continue to be a subject of debate, given the importance of early cognitive development and the widespread availability of media in contemporary society. We hope that our reanalysis of Zimmerman et al. (2007) draws attention to issues of researcher degrees of freedom and underscores the value of reanalysis for improving psychological science. The current results suggest that firm conclusions are difficult to draw from the Zimmerman et al. data set and that any effect size estimates for media exposure and language development are small (if not trivial) rather than large. We believe this message is an important corrective to the narrative that has surrounded the Zimmerman et al. study.
